The production of topoisomerase II-mediated DNA cleavage in human leukemia cells predicts their susceptibility to 4'-(9-acridinylamino)methanesulfon-m-anisidide (m-AMSA).
Protein-associated DNA cleavage is produced in mammalian cells treated with active antileukemic DNA intercalating agents such as 4'(9-acridinylamino)methanesulfon-m-anisidide (m-AMSA). We have examined the ability of m-AMSA to produce DNA cleavage in 3 human myeloid leukemic cell lines with different sensitivities to the cytotoxic actions of m-AMSA to see if the magnitude of DNA cleavage correlated with the degree of m-AMSA sensitivity. DNA alkaline elution was used to quantify DNA cleavage. The amount of m-AMSA-induced DNA cleavage in the two lines sensitive to m-AMSA was 1-2 orders of magnitude greater than that in an m-AMSA-resistant leukemic line. The m-AMSA resistant line had been developed by prolonged exposure of one of the sensitive lines to m-AMSA. This finding was not secondary to a decreased uptake of m-AMSA in the resistant cell line. m-AMSA treatment of the nuclei isolated from the three lines produced DNA cleavage frequencies comparable to the cleavage frequencies produced by m-AMSA treatment of the whole cells from which the nuclei were isolated. The DNA cleaving ability stimulated by m-AMSA is thought to be mediated by drug-induced effects on topoisomerase II, a nuclear enzyme that mediates alterations in DNA conformation. Alterations in the manner in which this enzyme interacts with antineoplastic agents may explain the emergence of resistant cells following initially successful chemotherapy.